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Abstract 
Aluminum electrolytic capacitor is one of the most wildly used 
electronic elements in modern electronic industries, due to its high specific 
capacitance, small volume, light mass and cheap price.  
Aluminum electrolytic capacitor is manufactured by roiling and sealing 
three layers composed of an anodic aluminum foil, a cathodic aluminum foil 
and an electrolyte-soaked paper between them. Improving the 
comprehensive properties for the aluminum electrolytic capacitor remains a 
major interest in the electronic industries. Great attempts have been made to 
increase its specific capacitance and to low its volume in the past decades. 
Extending surface area of anodic aluminum foil is the most important 
method to improve the property of aluminum electrolytic capacitor. 
The main factors influencing extending process of surface area of 
aluminum foil include quality of raw aluminum foil, pretreatment, initiation 
of etch pits, and electrochemical etching, etc. The aim of this study is to 
analysis the factors and to find out velevant technical approaches to improve 
the performances of aluminum electrolytic capacitor. 
Based on the synthetic literature review on the status and development 
for aluminum electrolytic capacitor, some key technical issues have been 
proposed and focused, and the main results are listed as follows: 
1. Analysis of the influences of quality of raw aluminum foil 
Quality of aluminum is considerated as as one of the three main factors 















work, the imported and domestic aluminum foils were analyzed by the 
surface analytical methods in the comparison experiments. It is indicated 
that the corrosion behavior of Al foil is closely related to its surface 
condition. And it is proposed that the special etching process is required  
for the different quality of the Al foil raw materials. 
2. Development of a novel initiation method of etching pit on Al foil 
Initiation of the pit etching is a key step for preparing high quality 
corroded Al foil. Traditional techniques of etchingprocesses cannot have a 
uniform distribution for pit initiation on the Al foil, and it is largely 
depended on the quality of raw aluminum foil. In this study, a novel 
technique is developed to prepare a very uniform pit initiation on the Al foil. 
The features of the technique are as followings:  
(1) It is able to achieved an initial pits which are in nano- or 
meso-scale, uniform and evenly distributed on the Al foil (2) Dimension of 
the pits is matched with those of etching pits of low-voltage foil, so that 
theoretically it can be used for all low-voltage foil. (3) Dimension and 
distribution density of the pits can be controlled by adjusting the 
components of electrolyte, applied voltage, process time, etc. (4) A high 
theoretical extending rate of surface area implies a promising application for 
this technique to greatly improve the specific capacitance of Al foil. (5) The 
less dependence of the technique on the raw Al foil quality is highly 
practicable in industries. 
3. Comprehensive study on the factors of extending surface area 
process for Al foil 
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supply conditions can greatly and complicately influence the performaces of 
corroded Al foil. Orthogonal experimentwas used to investigate the complex 
influences and its impact effect of the main parameters, and to evaluate the 
individual importance and mutual dependencies. It is indicated that it is 
adaptable, for the low voltage foil, to process the Al foil in 3.0M HCl, 1.0M 
H3PO4, 1.0 M AlCl3, 0.1M HNO3 , 0.3g/L Thiourea under 0.5A/cm2 current 
density and at 50℃. 
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图 1-2 部分局部放大示意图 图 1-1 铝电解电容器结构图 































1. 阳极箔  铝电解电容器用的阳极箔一般都经过了复杂的
理，使有效表面积扩大了几十倍甚至上百倍，这是铝电解电容器电
容值大的一个原因。 





3. 阴极箔  与阳极箔类似，
面倍率要小的多，而且也没有经过阳极氧化处理。虽然被称为阴极
箔，实际上该铝箔的真正作用仅仅是做为引出电极。 
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